Generd Observations on Vegetationa Change in the Cooper System

The most impressive changes that have occurred in the Cooper system did not occur in the 4
fields we sdlected for quantitative sampling. Our ground level survey and low levd flights showed large
areas of previoudy open water fidds, especidly on the east branch, being covered by Ludwigia
uruguayenss and Eichornia. Mild winters in the past decade have helped the expansion of these two
species, which are controlled by hard freezes. Ludwigia has aso taken advantage of lowered water
levelsto colonize dightly more elevated areas scattered throughout what were prerediversion Egeria
flats. Waterways into and within fields that were open to fishing in 1982 are now closed. Ludwigia
idands of 1982 can now be seen to incorporate Pontederia and Zizaniopsis plants. Zizaniopsis sands
which were extensve throughout the system are giving way to mixtures of intertidal emergents. In the
upper reaches of the east branch, Back River, Molly Branch and in diked fields at and above Mepkin,
tree cover is becoming pronounced. Large areas of open water still predominate on many west branch

fidds, eg., Strawberry, Mulberry, Bonneau Ferry and Pimlico.

Plant Species List and a Proposed Successond Peattern
Table 1isachecklig of dl vascular plants collected by Porcher from creek banks and
freshwater intertidal areas aong the upper Cooper system during the 1982 - 1994 period. Figure 38
presents a suggested successiona pattern for the Cooper system based on our observations and

measurements.

Discusson

It is clear that vegetationd change in the freshwater water marshes of the upper Cooper River
has accelerated since the rediversion. Stalter and Baden (1994) returned to three remnant rice fields
near Georgetown, to assess change since 1968 (Baden et d., 1975). In that Situation where no sudden
change in succession driving factors has occurred, change is dow. They found few changesin species
compostion/didribution snce their origind study. In the Cooper system the sudden lowering of water
levelsled to measurable change in avariety of vegetationd attributes over a6 year period (Keley,



Porcher and Michdl, 1990). The present study documents continuing change.

In preparing their fidds for cultivation in tiddl, rice growers attempted to leve flat areasto get
even depths of water coverage when they were flooded for weed control and the stretch flow (Doar,
1970). In many cases origina devations subsded after years of cultivation and erosion, meking the
fidds difficult to drain. Fields near the downstream end of the freshwater tidal zone tend to be large,
have low interior eevation and experience the grestest tidd range. When daily tidd flow returned as
dikesfailed, these fidlds became lake-like at high tide with interditch areas covered with submergents
(Egeriaand Cabomba) and emergents (Pontederia and Zizaniopsis) forming afringe in shalow edge
waters. Farther upstream where base devations are higher and tidal range is samdler, the lake-like stage
is either skipped or passed through quickly producing afield covered seasondly by broad |esf
perennids (Pontederia, Cicuta and Peltandra) followed by grasses and sedges (Zizaniopsis and Scirpus
$.) and findly by mid-summer with amiddle story of vines and other plants (Apios, Mikania, Lycopus,
Alternanthera, Aneilima). These upstream fields are eventudly invaded by trees tolerant of saturated
soils (Acer, Sdix, Baccharis, Myricaand Nyssa). To date dl fields on the upper Cooper ill have
saturated soils on dl tides.

Returning to downstream fields, the large open water fields accumulate sediments over time
raisng the devations of the interditch flats and alowing rooted emergents to become established or, as
in the case of the rediversion, water levels are lowered creating water cover patterns comparable to
those that would result from bottom eevation due to sediment accumulation. Sediment depth and
composition may be afactor in vegetational successon that is not replicated by lowering water levels
but prerediversion sediments were thick (3 feet + and thicker than the depth of root penetration of the
emergent plants growing on them) and at least had the appearance of uniform composition.

Over the period of the study in the Cooper system, one plant species, Ludwigia uruguayens's,
seemed to have had the role of being the first rooted emergent to close open water aress. Interestingly,
L. uruguayenssis not afactor on the South Edisto River where remnant rice field successonisdsoin
progress. Ludwigia has awoody stem but depends on water buoyancy to provide much of its support.
It can root in shallow areas and extend out over deeper water for a considerable distance. Since 1988,
Eichornia (water hyacinth, afloating plant with short roots in water) has appeared and is spreading in
both tidal and impounded fidds. In 1994-95 we typicaly found it entangled with Ludwigiamaking a



light blocking cover on the water surface and closing many areas of formerly open water to boaters.
Pontederia and Zizaniopsis idands appear within the Ludwigia mats and expand outward as water depth
permits. Fringing marsh aso extends into Ludwigia mats. Further accumulation of sedimentsin dense
rootmats or lowered water levels allow new species to invade PontederialZizaniopsis stands leading to
increased species complexity, less concentration of biomass among dominant species and a pattern of
primary productivity marked by a series of seasona pesks as different species reach their individua
peaks. Eventually, Zizaniopss thins from mixed stands at higher eevation leaving what we have termed
the ITEM (intertidal emergent mix) which perssts through tree invason. One Sde paitern thet is
observed in deep ditches (Medway) or in impoundments that permanently hold weter (fig. 2, fields
aong the east Sde of the west branch above Mepkin Abbey is the formation of afloating rootmet that
traps enough sediment to dlow the development of floating emergent communities that may even
support trees and be free to move horizontdly in the wind. In shalow flat fields the developing
community isin firm contact with the substratum. Figure 38 summarizes these events.

Obsarvations of the open water/Ludwigia mat fields suggest that they are especidly attractive
to wading birds, diving birds ( especidly ospreys and eagles ), fishermen and hunters. We have dso
observed waterfowl using open areas behind blocked breaches and ditches as refuges. Dip net samples
taken beneath these mats show concentrations of amphipods, cladocerans, ostracods, insect larvae,
flatworms, snails and other invertebrates. In the late 1970s large flocks of ducks and coots occupied
these areas from October to February. In the past decade, water fowl presence on the upper Cooper
has steadlily declined due in part to factors outside the region but also due to local factors including
development of surrounding areas and increased boat traffic/disturbance throughout the year. Open
water fields can aso be seen to export large amounts of dead or broken pieces of Egeriaon outgoing
tidesin every month of the year.

Mid successond stage fields with interditch areas covered by emergents are different from open
water fieldsin their ecologica functions, anima residents and recreationd uses. At Dean Hdll for
examplefiddler crabs/ burrows (Uca minax ) are common but are absent from the open water field
acrosstheriver (fig. 3, field#2) . Export of organic matter seemsto be predominantly asfine detrital
particles. Macrophyte primary production rates are high (Pickett, McKdlar and Kelley, 1986) and the
previous years standing crop has either become reduced to litter or tidally exported by the end of



February. Water fowl (especially wood ducks and malards) are found in ditches at al tides and over
the interditch areas on high tides. In the early 1980s hunters were frequently seen using the waterways
provided by the ditches and the cover provided by the intertidal emergent plants to jump shoot ducks.
Fishing is limited to breachesin dikes and deeper ditches. Continued recregtiona use of fidds at this
stage depends on whether or not waterways remain open.

Later sage fidds; eg., Quinby and Medway, are florigtically more diverse than lower stage
fields. Species gppear that are generaly considered to be terredtrid, for example, Rubus, Rhus and
various trees. Animas found here are dso more terrestrid than lower stage fields: copperhead snakes,
rats, rabbits and deer. Ditches arefilled in or closed by Ludwigia and Polygonum. Water fowl are
scarce and human use is much less than in lower stage fields. Dominant plant species are more persistent
after the winter die back and can be found standing well into the next growing season. Obvious detrital
export appears to be reduced with most of the fields decomposing organic matter seeming to say in the
field. Astree biomass increases, more of the productivity of the syssem becomestied up in
nonphotosynthetic support tissue. Runoff filtration is very likely greeter in these later sage fidds asthe
dally tidal water exchange budget is reduced.

The contribution of fieldsin different stages to the greater drainage basin is different and changes
as succession proceeds. The profile of overdl contribution of a particular stage to the greater system
may be supportive to the hedth of the system at one point in time but less supportive to obvious needs
later as successon replaces some functions. Some examples of functions that are stage dependent
include:

1. specific habitat for endangered species

2. breeding habitat for game and non-game fish species

3. waterfowl refuges

4. export of primary production and timing of export

5. recreational opportunities for outdoorsmen

6. filtration of terrestria runoff

7. amount and form of primary production

8. spexific habitat for keystone invertebrate species

9. specific habitat for migratory species, e.g., striped bass, shad.



Remnant rice fields offer a unique opportunity for human intervention to preserve criticd
functions that are being logt to successiona change. Dikes can be repaired and interiors managed to
perpetuate these functions indefinitely.

Conclusons

1. Lowered water levels resulting from the rediversion project have accelerated vegetationa
succession in the freshwater tida regions (remnant rice fidds) of the upper Cooper River.

2. A proposed sequence of stagesis presented in Figure 38.

3. Therole played by different stagesin the ecology of the drainage basin is different.
Succession is therefore diminating functions contributed by early stages and enhancing contributions
made by later stages. Letting nature take its course is an active policy that may have detrimenta
conseguences for the drainage basin.

4. The possihility of intervention to preserve functions identified to be critical is made feasible by
the presence of repairable dikes. Human interventions in the ecology of the Cooper drainage basin are
dready numerous; e.g., dams blocking upstream access to breeding habitats, runoff from suburban,
municipa and industrid development, disturbance by recrestiona users of waterways. Compensating
interventions may be necessary to preserve system function and qudity.

Recommendations for Further Research:

1. Identify specific functions of succession stages. Continue to track the accelerated processin
the Cooper system.

2. Investigate the relationship between plant species'community presence and devation so that
rates of vegetationa change can be modeled as afunction eevation change (dlows analyss of dynamics
of sealeve rise, sediment accumulation and water level management policy).

3. Develop alegd framework that will alow permitted repairs to srategicaly located fidds with
management conditions that accomplish ecologica and recreationd gods (perhaps, through amitigation
banking system).



Table 1

CHECKLIST OF WASCULAR PLANTS FROM THE COORER RIVER, BACK RIVEF QUENZEY CREEK AND HILMGEA

CHEER, BEAKELEY COUNTY, SCUTH CARCLINA

Tha followsing chacklisl ol waccular plents represents planis collactad from 1582 hrowegh 1985

by Richard [. Porcher {rom abendoned rice fialds snd river sdges from the Back River, Yestern Branch
and Eastern Branch of the Cooper Anet, Querby Creek end Huger Greek. The SPECIMERS Hiprason]
vouchar specimens o ligl? studies conducied by B. J. Kalley end R D.. Porgher. All spectimans cited
balew pre on deposit in The Gitadsl Harbanum, Thi tumbel pracesdging each spacimen is Parchar's field
colbaction numbear.
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Sparding cprosuraidas (L} Aath; Berkeley County; B Oeiohar, 1962, abandoned neo field, Doan
Hell Pramation, Westarn Branch of the Cooper Aiver; frashweter tidel marsh; GH.

Ludwigia rapens Forslan Berkeley County; 10 September, 1982; abandenad fice fiald,
#edwayPlealation, eloag west side ol Back FHwer, tidab freshwater mersh; GH.

Hypericum mitflpm L,; Berkeley County; 10 Septembar, 1982; abandoned oo feeid,
MedwayPlaniation, wes: side ol Back River; ireshwaler tide: massh, CH.

ffyrchospora macrostechya Tomey, 10 Seplamber. 1882 abasndonad rice ficlds, Modkay
Plamation, wasl sida ol Hack Ricer; treshwatar lida! maish; CH.

Lippia madifers (L.) Michaws; Berksley County; 10 Seplember, 18982; rice figkds,
Medwey Plzntefion, along wesl side of Pack Hiver; fresh welar marsn; eoliactag lor
CHYWL grant; CH.

Echingorws eardifolius {L.) Grissbach; Harkeley County; 10 Seplember, 1982, rice lields,
Medway Flanlenan, salong waes! side of Batsk River, drash waler mearsh; collecied or
CRWL grant; CH.

Lebelia cardirals L Barkaley Caunty: 8 October, 1982, abandoned rice hecd, Dean Hall
Fiartation, Westarn Branch of Cooper Aiver; tidal freshwater marsk CH.

Lipmir lencedate Michaux: Berkeley Counby: t November, 1982, abandoned rice lield, Dean Hall
Plantation, Wastern Branch ot the Gooper River; ireshwater bdal marsh; CH

Thalypteris palusiis Bchoot; Berkeley County; 6 Seplamber, 1682, sbandoned rice
lield, Medway Plantation, along west side o Back River treshwater fidal merzh: OH,

Cypearus faspar L. Berkeley County; 1 Ocleber, 18682; abondoned rice Ialds, dusnxy
Planation, Gueiiby Cresk freshwatar tidal marsh: CH,

Folygonum densiflorum Meissner; Barkeley County: 22 Qclober, 1982 abandened sice
fimld, Motway Plantalion, along vest side of Beck Hiver; frashwater tlidal marsh; CH,

Jursus caradensis J. Gay ex Le Harpa: Berkelay Counly; 22 Ociobe,, 1932, rbendnpad rice
field, Medway Planiation, #long west side of Back Rivaer, trachweler lidal marsh; CH.

Luawipia palusies (L] ElL; Barkeley County: 22 Colobor, 1982, phendanid rize Tield, Madwey
Fiantatipn, along west side ol Back Awer, Irashwater tidal marsh; GH

Frozermnacse paclinate Lam.; Berkeley County; 22 Qclocer, 1982, abendoned noe fisdd,
Medway Plantetion, slong wes! wide of Beck River; frashwater Ldal marsk; GH.
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Soirpus cypenres (L] Kunth, Barkeley County; 22 QOclobar, 1582; Modway Planigtion, Back
RAregz; leashwalal marsh in abondoned tice fields; GH.

Hypparichm virmricum L Berkaley Gounty; 22 Oclaber, 1082; abenganed rice field, Medway
Plamalion, west side of Back Fivar, tidal treshwater marsh, CH.

Angilemna kgisegk Hasekarl; Berkeley County: 22 Oclober. 1882 abandened rica fielc, Madway
Flamalion, wesl lde of Back River, freshwplar tidal marsh; CH.

Cupatorium capiiifatum [Lam.} Smalt, Berkeley Counly; #7 Gotober, 198%; ebhandomad hes
tield, Medwey Fiamation, west side 01 Beck River; Ireshwater tidal marsh, CH.

Sahx carabrhans Marshall; Berkelay Gounty; 22 Oclober, 1982, abandcned dice fisld, Medway
Plematicn, wezl zide of Back River; freahwaler lidel mersh; CH.

Osmurdg regeis var speclabilis (Wildy Gray; Barkelay County: 22 Georober, 19820 ehandoned
tice lielde, Magway Fleniation, along wes! eida of Back Faver; freshwaler marsh; GH.

Juncus rosamerianls Schealal Barkelay Courty; 22 Qefober, 1982, sbanden=d rice fialds,
Medwgy Plantation, elong west side of Back River; Ireshwaler marsh; GH.

Onoclea sencibilis L_; Berkalay County, 22 Qclober, 1982; abandoned rice lields, Madwey
Plantation, awng wesl side o Begk River, freshwetler marsh; CH.

Cephafarrthys agcidentalis L, Betkeley Counly; 22 Qclchar, 1962, phandoned rog fipkds,
Madway Plantation, along west side of Beck Rivar; frashwater marsh; CH.

Haberens repans Wuttell, Barkeley County; 22 October, 1982 sbandened rica fisid,
Meodway Plantation, wesl side of Back River; Ireshweler udal marsh; CH.

Lidwigie feptocarps (Nulialll Hara: Berkeley County; 22 Octobar, 1985 shanpned rice fisid,
Madway Pianlatipn, wasl side of Hack Aivar; frashwaler sl marsh; CH.

Acer rubrum L Betkaley County, 22 Qcieber, 1982, abandoned rice field, Madway
Plamation, wesi side of Back River; freshwater Nitdal marsh; CH.

Liguidembar styracifus L.; Berkeley County; 22 Qgtober, 1882; abandoned nca lield, Medway
Flantelion, wes! side o! Back River; treshwatler fidal marsh; GH.

Luowigie umgua}r&ns@s [Camb.) Hara; Berkelay County, 22 {rctober, 1882 abaisdoned rica
figld, Medway Flantalion, wes! side of Back River; lidal freshwaler marsh; CH.

Liodia virginiara L.: Berkeley Gounty; 22 Ociober, 1982, shandoned rica lield, Medwey
Plantalian, wes! side of Back River; Lidal frashwater matsh; CH.

Myssa sytvatica var, Diffora (Walier) Sargent, Berkeley County; 22 Colobel, 1982; abandared
rice finld, Medwey Planlalion, west side of Hack Hivar, freshwatas tide! marsh, CH,

Ludwigie slale EE,; Perkelsy County, 10 Septamber, 1982, abacndated rice liald, - Wadway
Plantation, wasl side of Back River; tidel Irashwarer mersh; CH.

Folpaonum puncialum ElL;  Barkeley Goundy; 10 Seplembsar, 1982, ebendoned rice field,
Madway Planiation, wes: swe of Back Rivar; lidal freshwaler marsh; CH.
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Lycopus robedius Moench, 10 September, 1982; gbandened heo bels, Madway
Flentalon, was! sida of Back FAver; el {rashwater marsh; CH.

Boefhmearis epfindrica [L.) Swar; Berksley County; 10 Soplemoer, 1882; sbandoned rice
field. Maodway Plinlalion, wast side of Heck Rivar; fidal freshwalos marsk; CH.

ieots macwials L. Berkelsy County; B Qolobsr, 1887, ehandeasd rice ield, Desn Hell
Planigtion, Wosiern 8Branch ol the Cooper River, freshwatar lide: maorsh, COH.

Mikara scandsns (L] Wild.;, Perkeley County; 8 Oeiober, 1982, abandorad rice lield, Dean
Hall Planialion, Weaslern Branch of the Gooper River; freshwater tida® marsh; CH.

Fellandr wrginica (L) Kunth; Berkelay County; 8 Oclober, Y882, sbandonad rice field, Daan
Hall Plgmation, Waslarn Branch al tha Cooper River; {reshwater tidal marsh; CH.

Alrernanthors philokeroidas [Mafius) Grisebesh: Berkeley County; & Ociobar, 1982;
sbandoned rice fisld, Doan Hall Prantaton, Western Branch o 1he Coopar Aiver hidal
Irezhweler marsh; GH.

lpomoea seqintale Cav,, Barkeley County: B Oolobar, 1982; sbandonsd rice lolds. Dean Hall
Planiation, Weastarn Branch of Ihe Coopar River, freshwaler lidal mergh, CH,

Asler carafiniarus Waller: Barkalay Countys B Oelobar, 1982; ebandoned nica lislis, Daan Hall
Plantation, Wasglern Branch of the Cooper River, freshweler kgl marsk, CH.

Cuseeta pronavil Wild. ax A, & 5 Betkeley County; B October, 1982: asandonsad rice fields,
Paan Hall Planiation, YWestern Branch of the Cogper River, frashwater fidal eearsh; GH.

£izanja equatca L. Berksley County; 8 Oelobar, 1882; abandormd fice lalds, Dean Hall
Flaniation, Wealern Branch of 1he Cooper Fiver, lreshwatar tidai marsh; GH.

Astar fenuitolivg L., Berkeley County: 2 Detsbar, 1982; abandaned nee fields, Dean Hall
Flantalion, YWaslern Branck of the Cooper River, freshwater tide! margh; CH.

Ciadivm jamaicanse Crantz: Bafkalsy Counfy: 29 Oclober, 19E2; abandoned rice lield, Cuenby
Plantation, uenhy Creek; Ireshwater tidal marsh OH.

Hostelalskya virginiang {L.) Prest, Bwerkeley County; 28 Qclobar, 19E2; abandoned rice fiald,
Quanby Plantation, Quenby Craek; freahwater tidsl mamhb; GH.

EUpFtatim serotinume Michaws; Berkelay County; 20 Octobes, 1082 abandened rice fiesld,
Cuanky Plamiation, Quanty Cresk; freshwatar lidal mamsh; GH.

FPisa fontand (Lunell) Rydbeng: Herkaley County; 28 Ootober, 1982; ebandoned rice fheld,
Cuanby Plantation, Cuenby Creek Ireshwater tidel massh; CH.

Impetians capensis Meer; Barkeley Counnys 1 Qctober, 1888, sbandoned rice field, Quenty
Plamation, Ctuenkty Crook. tidal reshwater marsh; GH

Pofygomum. sagiftdfn L. Berkeley Coonty; 1 Ooicher, 1882 abandoned rice field, Quenby
Plantalion, Quenby Creek! 1idal rashwater fmarzh; CHL

Spiranthes cernua (L. Richard, Beskeley County; 1 Dclaber, 1982; abandoned rice
fiald, Quenby Flanlalion, Quenby Cresk; lidal Ireshwater marsh; ©H,
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Armaranthus cannabieus (L) J. 0. Seuar; Barkelsy County; 1 Octobar, 1962, abandened rice
fielg, Cuwanby Plantelon, GQuenby Cresk; dal freshwatar marsh: GH.

Splidage sampervirens L., Bereley County; 1 October, 1982 abandoned sice field, Quenby
Plantalion. Cuwanby Crask tidal freshwaler marsh, GH.

Polyganur: anfolivm L; Berkaley County; 1 Cclober, 1882; abandoned fes tisld, Ouanby
Plentafion. Guerby Croek: tidal freshwaler marsh, CH.

Fupatorym parfafisfum L. Berkeley County; 1 Oclober, 1982, nwbardonad nee fisld, Cruenby
Phantaton, Querhy Crael; Trechwaler Tal marsh;, CH.

Eupgtorivm coateglinum L, Barkeley County, 1 Qoicher, 1882, abandonad rice field, Ouwanby
Plantetion, Truenty Creek; irashweler fidal marsh; CH.

Apias americens Modicus; Berkelsy County; 1 Cotober, 1982, abearndoned rice fiekd, Cuenby
Flantetion, Ctuenhy Creek; freshwaler lidal marsh; CH.

Lvcopue rubalis Maehch; Betkoloy County, 1 Dotebor, 1032 abandoned rice field, CQuenby
Plamation, Qduenby Cresk; frashwaler Sidal marsh; GH.

Saericigpis siiata (L) Mash;; Berkeley County; 1 Dcicher, 1982, sbandoned rica fiald, Qeanby
Plamtation, Qusnty Creck: rechweler lidal marsh; GH.

Lythrum lineara L_; Berkeley Counly; 1 Oclober, 1982 abendoned rice leld, Crusnby
Planiaticn, Quanty Creek; {rashwelsr lidel marsh; CH.

Haberariz repens Mublall;, Barkeley Counly; i Chleher, 15982, ahandened rice Helds, Luanby
Plamfation, Quanky Creex; reghwatar ticad marsy; SH.

Verbera scabrz Vehl; SBarkeley Caunly; 1 October, 1982, abandoned rice fialds, Quenby
Flamation, Quanby Creek. froshwater tidel marsh; CH.

Erigrthus giganfaus (Welker} Muhl.; Barkefey County, 1 Celaber. 1982, abandoned rice field,
Cuenty Planiation on Quanby Gresk Ireshwetar messh; CH.

Aster punicsus Lo Badualey County: 1 Ocmﬁar. 1982, apandgned rice lields, Quenby
Pigntstign, Quenhy Creek, freshweater tidal mersh; GH.

Scirpues pmaricanws Perscon, Barkeley County; 1 October, 1582, abandored nee lield, Cuenby
Plantation an Quenby Creek; freshwater macsh; CH.

Afyrchospora cornizulfata {Lam.) Gray; Berkaloy County; 1 Qotober, 1982 Quanby Plantation,
Quanby Creak; lcgshweier ledal marsh; GH.

Hidans fasvia (L] BSP.; Berkeley County; 1 Onioker, 18982; abandoned rice felds, Cuenby
Plamation, Quanby Creak; fidat frashweler marsh; CH.

FPluches campharata (L) DC; Baerkatey County; 22 Cholober, 18982; Madway Plantation;
abandoned rice lields: west srde of Back Baer: freshwaler tidet mersh; CH.

Impatiens czpensis Weerb,; Barkeley Gounly; 27 Septembear, 1288; Deen He|l rice fields,
Waestarn Branch of Coope: Fivar; frashwater lidal marsh, CH.
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Bidsne lagwis [L.} BSF,; Barkeley County; 27 September, 1960; Dean Hzll rice talds, Weasiern
Branch of Cocper Rivar;, freshwater tical marsh, CH.

Potypanum anfoliven L. Berkaley County; 27 Septambar, t988; Deen Hall rice fiaids,
Waslern Branch of Ceoper River, frashwater tidal marsh; CH.

Lycopus rubslus Moench, Herialay County; 27 Seplember, 1988; Dogn Hall rice fislds,
Westarn Brancn of Caoper River; freshwater tidel marsh; CH.

Angileme kaizak Hasskarl, Botkaley Counly; 27 Soplermber, 1985 Deen Hall rice lislds,
Wezlern Hranch of the Cooper Hiver; ireshwaler tidal marsh; GH.

Mikania scanderns (L} Willd.: Borkeloy Couwnty, 24 Augusi, 1885 abendaned rice fiekd. Cean
Hali Flaniation, Weasziern Branch of the Cooper River; lreshweler fidal marsh; CH.

Ziraria aquatica |, Berzaley County: 25 August, 1988, sbandened rice lie!d, Dean Hall
Plantalicn, Western Branch ol the Coopar Riwar; freshwater tdal marsh, GH.

Amaranithus carngbiques (L) J, D, Sauar; Rerkeley County; 20 Augusi, 1985, abandoned tica
figld. Dean Hall Planiation, Weslern Branch ol the Cooper Riven tidel {reshwatar
marsh; CH. :

Apios smarcens Medicys; Barkeley County; 20 Augusi, 1988, sbandoned rice lield, Dean Hall
Plantatron, Waslarn Branch of the Coopor Rever; fidal frashweter marsh; CH.

Lythrum Nnaarg L. Berkaley Counny; 20 Avgust, 1988; abandoned rice lisld, De.n Hall,
Weasiern Branch of the Céoper Anvet; freshwatar fidal marsh; CH.

Poivponum sagitaiem L. Berkelsy Counng 20 Awrgust, 1988 abandoned rice hield, Dean Hall,
Wastern Branch of the Coopar River. {irashwaler fidal marek; CH.

Cicufa macutata L.; Berkeley County; 15 July, 1988, abacdened rice tield, Dear + .50 Plantation,
Western Branch of the Goopat River; tidal Ireshwaler mareh;, CH.

Allernanthare phitoxarcides {Martius] Grisebach; Berkeley County; 1% July, t988; abandenad
rica lisld, Dwan Hall Plaktatiors, Western Branch of the Cocper River) tidzl lreshweter
marsh; CH.

Pantedsria cordafe L, Herkelay Gounty; t5 July, 1988; sbandoned rice fisld, Dean Hall,
Western Branch of Ihe Coopar River; dal| freshwatar marsh, CH.

Hibigeus moscheuios L. Berkeley County; 15 Ady, 1988 sbandoned rice fislds, Dean Half,
Western Brench of tha Cooper River, Nidgl frachwater mareh; GH.

Loowigia Urugudysnsis [Camp.} Hara; Betkelay Gounty;, 15 July, 1588] ebandaned rica lield,
Dean Hell, Weasterm Sranch ol the Coopar Aver; lidal freshwater meargh; CH,

Srirpus amsrieanys Persogn: Barkeley County; 1 June, 1888, sbandoned size liwld, Dean Hall,
Wastlern Brench of Cocper River; freshwaler fidal aarsh, CH.

Plivmaivm cepilacewm (Michaux) Raf,; Berkeley County; 18 June, 1988; abandaned rce fwld,
Dwar: Hall Plantation, Weslarn Brantch ¢ tho Coopar Hwver; tidal Ireshwaler marsh; OH.
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Eryngivm aguatizum L. var aqualicoms; Berketey County; 5 Juby, 1088, abandoned rice leld,
besn Hell Plamation, Westermn Branch of the Coopar River. fidal freshwatar mersh; ©H.

R2iym seeve Waller; Berkeley County; 15 July, 1888, pbandoned rica lield, Dean Hall, Westamn
Branzh of Gooper Hiwar; freshwater idal marsh; GH.

Sperting cpresuroides (L) Foth; Berkelsy County; 17 July, 1968; abandonod rese field, Dean
Hall Plattation, ¥Weslert Branch of the Cooper Bivar; fteshwaler tidel marsh; SH.

Cledium jampicense Cramz; Berketay Counly; 17 July, 108E; abandoned rice leld, Dearn Hell
Planfaticn, Weslern Branch of the Cooper Hiver, frashwater tidal enarsh; CH.

Juncos affusus L Berkeley County; 17 July, 1588; abandoned reee held, Ooean Hall, Westarn
Branch of Cocoer River; frashwalar fdal marsh; st identified es Seirpus vafidus by
Porcher, CTH.

Gaiium obivsum Bigelow; Barkelay County; 17 July, 1886; abandoned rica feld, Dean Hall,
Waslezn Branch ol Cocpar Rwer; Ireshweaier bdal marsh; CH,

Lippig Jancaoist Michauyx; Berkeley County: 17 July, 1888; abandaned noe Ted, Dosan
Hell Plemation, Wesiarn Branch ol Croper River: freshwetar bdal marsk; CH,

Paftepdra wrginiea (L) Kunth; Bevkeley County 24 July, 1988 abandoned rnice beid, Dean
Hetl, Westarn Brench ol Cooper River, freshwaler lidal mersh: CH.

Cyparus prevdovegsalus Stuedel. Berkeley County, 17 July, 1968, abandoned rice liekd, Daan
Hetl, Westarn Brench ol CGooper River; frashwaler bdal marsh; CH.

Sacpfolapls strfate (L.} Mash: Berkeley County; 27 Septamber, 1988; aharioned nee faeld,
Oean Hall Plentstion, Weetern Branch ol the Coopar River CH.

Cramgfius aguaticu® L Berkeley County; 25 Augus!, 18688; atandoned rice field,
Deen Hall Planiation, Waslern Branch of the Gooper River; freshweter tdal marsh; CH

Aumeax varticfilalus 1 Berkeley County; 19 Jume, 1988; ebendoned mee Tield, Dean Hal
Plantation, Wesiern Branch of the Cooper Hiver, freshwater tidal marsh, CH.

Lobata cardinalis L., Barkelay County; 15 July, 1888 sbandecned rica teld, Dean Hall
Plamation, Weslern Branch of ithe Cooper River, freshwator tidal marsh; CH,

lpomogs samiftata Cav.; Berkalay County: 24 July, 1986 abandoned rice fele, Dean Hall
Flantation, Weslsrn Brench ol the Cooper Kiver, freshwater tidef marsk; CH.

Cabomba caroliniana Gray. Betkebsy County, South Caroling: 22 July, 1994, fidal freshwater
rarsh, Quenby Cresk: CH,

Crpngivm aguaticum L. ver. agualicum; Herkeley Counly; 22 July, 1994; o4l dreshwater
marsh, Cruonby Greak: CH.

Physostegia Jeplophpia Small; Berkelay County, Seuin Ceroling: 22 Juby, 1954; tidal
Ireshwatar marsh, Quenby Cresk; CH.
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Saggieria fatitolie WHIC; Berkelay Couonty, South Carefing; 29 July, 1994 lidel {reshedler
marsh, Huger Crask; ©H.

Lippie lapcscialeg Michaux: Berkaley County, Sowth Caroling: 25 July, 10%94; tidal Ireshwaler
marsh, Huger Craek; GH.

Rhvnchospare comicwlata [Lam.) Gray; Berkaley County, South Cerolina; 20 July, 1994; tidal
Ireshweber mersh, Hugar Creak; CH.

Sciiprs americanys Persoon, Barkeley County, South Carcline; 23 July, 1934 tidat
broshwaler matsh, Hoger Croek: CH.

Eupaterium serobrum Michaus; Berkeley County, South Garoling; 15 Seplarmber, 1904; tidal
freshweler marsh atong Cooper Rnar CH.

Hyparncom wallard Grnalin, Berkaley County, South Carchna; 15 Spolember, 1984, fidal
freshweler meesh along Cooper Hiver, CH,

Aeschyromene indica L Barkeley County, South Carolina; 15 Septamber, 1584, sdga o
Que-by Greak a1 Hammat Baal Landing: GH.

BoNonie cerefiniang MWaeltar] Fernalf, Berkelay County, South Caroling; 22 Semembes, 1984,
fidal ireehwrtar marsh aleng French Quarner Creek; CH.

Habengria repans Mutell, Berkeley Ceownty, South Caroling; 22 Seplamber, 1984; lidei
ireshwaler marsh along French Duvarter Creek; CH,

Baoritarie lencifolis b, Berkeley County, Soulh Garpling; 22 September, 1904; bical
Ireshwatar rmarsh along French Quarter Cresk; CH.

Segiftarie subuiata Buch. var subwiats; Betkelsy County; 1 August, 1925 1armer tiee fiold of
Dean Mall Plantation, YWestarn Branch of the Cocper River, sooled i ereed hostpm That
rung theaugh tha figld, CH,

FPalamagelon sp; Botkeley Counly; 1 Abgus!, 1995 jormer rce figld of Dean Hall Plantaticn,
Wesziern Brench of Jhe Coomar Hiver; submerged in areek running thoough rice lield; CH.

Verbena seghrg Vel Berkeley County: @ August, 1995 farmer rice fisld of Madway
Plentelion, Back RAwer; frashwaler lidal marsh; CH.

Commalina virginies L. Barkelay County, @ August, 1985 former rice Neld of Medwey
Planialicn, Back Rmwer; freshwaler lidal marsh; CH.

Echinogorus gerdifelivs (L) Grisabech:  Barkeley County; 8 Auguel, 1505 former rice fisld of
Madwey Planigticn, Beck River: freshwater tidel marsh; CH.

Najus gracilima Maegnus; Berkaelay County: 9 Awgusl, 1995, Back Rivar adjacen! to Medway
Plamiation; submerged, freshwaler; CH.

Cynoclonum milrgola (L.} Brtton: Berkeley County; 17 August, 1585 shandoned nice fiedd of
Crusnby Plantehon ziong Quenby Cresk adjacan: 1o SC-88; Ireshwater tidal marsh; GH.
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coowigis aleta EI'; Berke-ay Counly. 17 Auguest. 1955; sbandored noe feld of Cusnby
Plantalion along Quenby Creek adigcent 1o SC-98: frashweler lidal marsh; CH.

Voremd pevaborgeensis (L] Michaux; Barkaley County; 17 August, 1995, abandoned rice
field of Quenby Planialion glung Quenby Cresk sdmconl 1o SE-98, Trechwatar fxal
marsh; GH.

Corgiophylivm demersum L. Berksloy Gounty; 17 Mogusl, 1995, Quanby Craek naer SC-0g:
submersad: CH.

Cuseuts gronovli Wik, ex R & 5.; Berkaley Counly: 17 Augus!, 19095, ebandonad rice fisld,
Quanby Plantation, Quenby Greek; Irashweler ligal marsh. OH.

fAtynchesporg caducs El.: Berkeley County; 17 August, 1995; abandored rice field, Quenty
Plamation, Quanty Creek; tidaf freshweier marsh: CH.

Elenskaris misrocerpa Torey; Berkeley Counly; 17 August, 1985 ebandomed sice Feld,
Cruenby Plantatios, Quanby Crask; tidal reshwelsr marsh: CH,

Cyparse haspan L, Borkeley Gounty; 17 August, 1925; abandoned rice fiald, Quanby
Plamation, Quenby Creak: frechwater tidel maersh, ©H.
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